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Claim 17 recites, inter alia, a current sensor disposed within the enclosure and configured to 
sense current through the inductor coil 

Claim 21 recites, inter alia, power converter circuit and the inductor assembly being mounted 
on a fluid cooled support for extraction of heat from the inductor assembly via the mounting surface. 
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A 1 

(54) Title of the invention 

SMD-type coil and method for manufacturing the same 
(57) Summary 

Problems : Action errors of peripheral electronic appliances due to electromagnetic noises 
generated from a coil are feared in a case where said coil is characterized by an open loop 
constitution. 

Solution mechanism : The insulation substrate (21), which is constituted by a glass-epoxy 
resin, etc. and which possesses the open unit (21a) for storing a cylindrical coil, an electrode pattern 
formed on said insulation substrate (21) for surface outfitting purposes, the adhesive sheet (23) 
pasted onto the lower plane of said insulation substrate (21), and the closed magnetic path-type 
cylindrical coil (5) constituted not only to become stored within the open unit (21a) but also to 
possess the terminals (3b) & (3c) to be connected to an electrode pattern [sic: No predicate] the 
terminals (3b) & (3c) are connected to the electrode pattern formed above the insulation substrate 
(21) by means of soldering via the solder (16) or a fixation mechanism (e.g., hot press, etc.) and 
sealed with the sealing resin (17). A closed magnetic path constitution is provided by the 
cylindrical bobbin (4), and in such a case, no noises are generated by virtue of the closed loop 
constitution of the coil. Large numbers of SMD-type coils with high reliabilities can be mass- 
produced, and an inexpensive, compact, & thin constitution can be realized. 

Patent Claims 12 
Claim 1 

An SMD-type coil characterized by the fact that [it is constituted by?] an insulation substrate 
which is constituted by a glass-epoxy resin, etc. and which possesses an open unit for storing a 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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cylindrical coil, an electrode pattern formed on said insulation substrate for surface outfitting 
purposes, and a closed magnetic path-type cylindrical coil constituted not only to become stored 
within the aforementioned open unit but also to possess terminals to be connected to the 
aforementioned electrode pattern, that the aforementioned closed magnetic path-type cylindrical coil 
is positioned on & fixed to the open unit of the aforementioned insulation substrate, and that the 
terminals of the closed magnetic path-type cylindrical coil are connected to the electrode pattern 
formed above the insulation substrate and sealed with a sealing resin. 
Claim 2 

An SMD-type coil characterized by the fact that [it is constituted by?] an insulation substrate 
which is constituted by a glass-epoxy resin, etc. and which possesses an open unit for storing a 
cylindrical coil, an electrode pattern formed on said insulation substrate for surface outfitting 
purposes, an adhesive sheet pasted onto the lower plane of the aforementioned insulation substrate, 
and a closed magnetic path-type cylindrical coil constituted not only to become stored within the 
aforementioned open unit but also to possess terminals to be connected to the aforementioned 
electrode pattern, that the aforementioned closed magnetic path-type cylindrical coil is positioned 
on & fixed to the aforementioned adhesive sheet, and that the terminals of the closed magnetic path- 
type cylindrical coil are connected to the electrode pattern formed above the insulation substrate and 
sealed with a sealing resin. 
Claim 3 

An SMD-type coil characterized by the fact that [it possesses?] an upper plane electrode 
pattern, a first minor insulation substrate with a virtually rectangular shape on which is formed a 
through-hole electrode connected to said upper plane electrode pattern, and a second minor 
insulation substrate the shape of which is virtually identical to that of said first minor insulation 
substrate, that the aforementioned pair of minor insulation substrates are configured in opposition to 
one another via a certain gap above an adhesive sheet in a state where both through-hole electrodes 
are being positioned on the respective outsides for forming an open unit for storing the cylindrical 
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bobbin of a closed magnetic path-type cylindrical coil, that the cylindrical bobbin of the closed 
magnetic path-type cylindrical coil is positioned on & fixed to the adhesive sheet of the 
aforementioned open unit, and that the terminals of the closed magnetic path-type cylindrical coil 
are connected to the upper plane electrode pattern formed on the aforementioned first minor 
insulation substrate and sealed with a sealing resin. 
Claim 4 

An SMD-type coil specified in Claim 2 or 3 characterized by the fact that a sheet-shaped 
component is, after the filling of the aforementioned sealing resin, mounted on the upper plane of 
the cylindrical bobbin of the aforementioned closed magnetic path-type cylindrical coil for curing 
said resin. 
Claim 5 

An SMD-type coil specified in Claim 4 characterized by the fact that a sheet-shaped 
component is, after the filling of the aforementioned sealing resin, mounted on the upper plane of 
the cylindrical bobbin of the aforementioned closed magnetic path-type cylindrical coil for curing 
said resin and that the adhesive sheet fixing the aforementioned insulation substrate and the 
cylindrical bobbin of the closed magnetic path-type cylindrical coil is subsequently peeled. 
Claim 6 

An SMD-type coil specified in Claim 2 or 3 characterized by the fact that the adhesive sheet 
fixing the aforementioned insulation substrate and the cylindrical bobbin of the closed magnetic 
path-type cylindrical coil is peeled after the filling and then curing of the aforementioned sealing 
resin. 
Claim 7 

An SMD-type coil specified in any of Claims 1-6 characterized by the fact that the . 
quantitative ratio of the aforementioned sealing resin is selected in such a way that a portion of the 
cylindrical bobbin of the closed magnetic path-type cylindrical coil will be even with or slightly 
protrude from the resin plane. 
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Claim 8 

A method for manufacturing an SMD-type coil characterized by the fact that it consists of 
an aggregate insulation substrate work process whereby multiple columns of open units for storing 
the respective cylindrical bobbins of multiple closed magnetic path-type cylindrical coils are formed 
on the flat plane of an aggregate insulation substrate made of a glass-epoxy resin, etc. & scheduled 
to be individualized into multiple units and whereby multiple through-holes for connecting an upper 
plane electrode pattern are formed in-between adjacent members of the aforementioned columns, a 
plating process whereby a plating layer is formed, by means of a plating work, on the entire surface 
of the aggregate insulation substrate inclusive of the inner planes of the aforementioned through- 
holes, an electrode pattern formation process whereby not only an upper plane electrode pattern for 
the aforementioned aggregate insulation substrate but also through-hole electrodes for the 
aforementioned through-holes are formed by adding a plating resist and by exposing, via a pattern 
mask, & developing the same for etching patterns, an adhesive sheet pasting process whereby an 
adhesive sheet on which are formed punch-through holes at positions corresponding to the 
respective through-holes formed on the aforementioned aggregate insulation substrate is pasted onto 
the rear plane side of the aforementioned aggregate insulation substrate in a state where the 
positions of the punch-through holes thereof are being matched with the aforementioned through- 
holes, a closed magnetic path-type cylindrical coil feeding process whereby closed magnetic path- 
type cylindrical coils are concurrently fed into and positioned within the open units formed on the 
aforementioned aggregate insulation substrate and whereby the cylindrical bobbins of the former are 
pasted onto the adhesive sheet plane, an outfitting process whereby the terminals of the 
aforementioned closed magnetic path-type cylindrical coils are connected, via a fixation mechanism 
such as soldering, hot press, etc., to the upper plane electrode pattern of the aforementioned 
aggregate insulation substrate, a resin feeding process whereby a resin-molding mold frame is 
configured around the aforementioned aggregate insulation substrate and whereby a sealing resin 
such as an epoxy resin, etc. is filled into the resulting gap, a resin sealing process whereby a sheet- 
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shaped component is contacted with & mounted on the upper plane of the cylindrical bobbins of the 
aforementioned closed magnetic path-type cylindrical coils within the aforementioned resin- 
molding mold frame for curing the filled sealing resin, a peeling process whereby the sheet-shaped 
component is, after the curing of the sealing resin, peeled without peeling the adhesive sheet on the 
lower plane side of the aforementioned aggregate insulation substrate, and a cutting process 
whereby the aggregate insulation substrate is divided into individual SMD-type coils by cutting, by 
using a dicing machine or slicing machine, the former not only along a cutting line passing through 
the virtual centers of the through-holes thereof but also along a cutting line perpendicular to the 
former cutting line in a state where a single closed magnetic path-type cylindrical coil is being 
enclosed in-between adjacent lines. 
Claim 9 

A method for manufacturing an SMD-type coil specified in Claim 8 characterized by the 
fact that it includes, after the aforementioned resin sealing process, a cutting process whereby the 
aggregate insulation substrate is divided into individual SMD-type coils by cutting, by using a 
dicing machine or slicing machine, the former not only along a cutting line passing through the 
virtual centers of the through-holes thereof but also along a cutting line perpendicular to the former 
cutting line in a state where a single closed magnetic path-type cylindrical coil is being enclosed in- 
between adjacent lines in a state where both the aforementioned sheet-shaped component and 
adhesive sheet on the lower plane side of the aggregate insulation substrate remain unremoved. 
Claim 10 

A method for manufacturing an SMD-type coil specified in Claim 8 characterized by the 
fact that it includes, after the aforementioned resin sealing process, a peeling process whereby the 
sheet-shaped component is peeled without peeling the aforementioned sheet-shaped component and 
a cutting process whereby the aggregate insulation substrate is divided into individual SMD-type 
coils by cutting, by using a dicing machine or slicing machine, the former not only along a cutting 
line passing through the virtual centers of the through-holes thereof but also along a cutting line 
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perpendicular to the former cutting line in a state where a single closed magnetic path-type 
cylindrical coil is being enclosed in-between adjacent lines. 
Claim 11 

A method for manufacturing an SMD-type coil specified in Claim 8 characterized by the 
fact that it includes, after the aforementioned resin sealing process, a peeling process whereby both 
the aforementioned sheet-shaped component and adhesive sheet on the lower plane side of the /3 
aggregate insulation substrate are peeled and a cutting process whereby the aggregate insulation 
substrate is divided into individual SMD-type coils by cutting, by using a dicing machine or slicing 
machine, the former not only along a cutting line passing through the virtual centers of the through- 
holes thereof but also along a cutting line perpendicular to the former cutting line in a state where a 
single closed magnetic path-type cylindrical coil is being enclosed in-between adjacent lines. 
Claim 12 

A method for manufacturing an SMD-type coil characterized by the fact that it consists of 
an aggregate insulation substrate work process whereby not only open units for storing the 
respective cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also 
multiple through-holes for connecting an upper plane electrode pattern are formed on the flat plane 
of the aforementioned aggregate insulation substrate [sic: No reference to any previous claim], an 
electrode pattern formation process whereby an upper plane electrode pattern for the 
aforementioned aggregate insulation substrate and through-hole electrodes are formed, an adhesive 
sheet pasting process whereby an adhesive sheet the size of which is virtually equal to that of the 
aforementioned aggregate insulation substrate but which possesses no punch-through holes 
corresponding to the aforementioned through-holes is pasted onto the rear plane side of the 
aforementioned aggregate insulation substrate, a closed magnetic path-type cylindrical coil feeding 
process whereby closed magnetic path-type cylindrical coils are concurrently fed into and 
positioned within the open units formed on the aforementioned aggregate insulation substrate and 
whereby the cylindrical bobbins of the former are pasted onto the adhesive sheet plane, an outfitting 
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process whereby the terminals of the aforementioned closed magnetic path-type cylindrical coils are 
connected, via a fixation mechanism such as soldering, hot press, etc., to the upper plane electrode 
pattern of the aggregate insulation substrate, a resin feeding process whereby a resin-molding mold 
frame is configured around the aforementioned aggregate insulation substrate and whereby a sealing 
resin such as an epoxy resin, etc. is filled into & cured within the resulting gap, a peeling process 
whereby the adhesive sheet on the lower plane side of the aforementioned aggregate insulation 
substrate is peeled after the curing of the sealing resin, and a cutting process whereby the aggregate 
insulation substrate is divided into individual SMD-type coils by cutting, by using a dicing machine 
or slicing machine, the former not only along a cutting line passing through the virtual centers of the 
through-holes thereof but also along a cutting line perpendicular to the former cutting line in a state 
where a single closed magnetic path-type cylindrical coil is being enclosed in-between adjacent 
lines. 
Claim 13 

A method for manufacturing an SMD-type coil characterized by the fact that it consists of 
an aggregate insulation substrate work process whereby not only open units for storing the 
respective cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also 
multiple through-holes for connecting an upper plane electrode pattern are formed on the flat plane 
of the aforementioned aggregate insulation substrate [sic: No reference to any previous claim], an 
electrode pattern formation process whereby an upper plane electrode pattern for the 
aforementioned aggregate insulation substrate and through-hole electrodes are formed, an adhesive 
sheet pasting process whereby an adhesive sheet on which are formed punch-through holes at 
positions corresponding to the respective through-holes formed on the aforementioned aggregate 
insulation substrate is pasted onto the rear plane side of the aforementioned aggregate insulation 
substrate in a state where the positions of the punch-through holes thereof are being matched with 
the aforementioned through-holes, a closed magnetic path-type cylindrical coil feeding process 
whereby closed magnetic path-type cylindrical coils are concurrently fed into and positioned within 
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the open units formed on the aforementioned aggregate insulation substrate and whereby the 
cylindrical bobbins of the former are pasted onto the adhesive sheet plane, an outfitting process 
whereby the terminals of the aforementioned closed magnetic path-type cylindrical coils are 
connected, via a fixation mechanism such as soldering, hot press, etc., to the upper plane electrode 
pattern of the aggregate insulation substrate, a resin feeding process whereby a resin-molding mold 
frame is configured around the aforementioned aggregate insulation substrate and whereby a sealing 
resin such as an epoxy resin, etc. is filled into & cured within the resulting gap, and a cutting 
process whereby the aggregate insulation substrate is divided into individual SMD-type coils by 
cutting, by using a dicing machine or slicing machine, the former not only along a cutting line 
passing through the virtual centers of the through-holes thereof but also along a cutting line 
perpendicular to the former cutting line in a state where a single closed magnetic path-type 
cylindrical coil is being enclosed in-between adjacent lines without removing the adhesive sheet on 
the lower plane side thereof. 
Claim 14 

A method for manufacturing an SMD-type coil characterized by the fact that it consists of 
an aggregate insulation substrate work process whereby not only open units for storing the 
respective cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also 
multiple through-holes for connecting an upper plane electrode pattern are formed on the flat plane 
of the aforementioned aggregate insulation substrate [sic: No reference to any previous claim], an 
electrode pattern formation process whereby an upper plane electrode pattern for the 
aforementioned aggregate insulation substrate and through-hole electrodes are formed, an adhesive 
sheet pasting process whereby an adhesive sheet the size of which is virtually equal to that of the 
aforementioned aggregate insulation substrate but which possesses no punch-through holes 
corresponding to the aforementioned through-holes is pasted onto the rear plane side of the 
aforementioned aggregate insulation substrate, a closed magnetic path-type cylindrical coil feeding 
process whereby closed magnetic path-type cylindrical coils are concurrently fed into and 
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positioned within the open units formed on the aforementioned aggregate insulation substrate and 
whereby the cylindrical bobbins of the former are pasted onto the adhesive sheet plane, an outfitting 
process whereby the terminals of the aforementioned closed magnetic path-type cylindrical coils are 
connected, via a fixation mechanism such as soldering, hot press, etc., to the upper plane electrode 
pattern of the aggregate insulation substrate, a resin feeding process whereby a resin-molding mold 
frame is configured around the aforementioned aggregate insulation substrate and whereby a sealing 
resin such as an epoxy resin, etc. is filled into the resulting gap, a resin curing process whereby a 
sheet-shaped component is contacted with & mounted on the upper plane of the cylindrical bobbins 
of the aforementioned closed magnetic path-type cylindrical coils within the aforementioned resin- 
molding mold frame for curing the filled sealing resin, a peeling process whereby the adhesive sheet 
on the lower plane side of the aforementioned aggregate insulation substrate is, after the curing of 
the sealing resin, peeled without peeling the adhesive sheet on the lower plane side of the aggregate 
insulation substrate, and a cutting process whereby the aggregate insulation substrate is divided into 
individual SMD-type coils by cutting, by using a dicing machine or slicing machine, the former not 
only along a cutting line passing through the virtual centers of the through-holes thereof but also 
along a cutting line perpendicular to the former cutting line in a state where a single closed magnetic 
path-type cylindrical coil is being enclosed in-between adjacent lines. 
Claim 15 

A method for manufacturing an SMD-type coil specified in Claim 14 characterized by the 
fact that it includes, after the aforementioned resin sealing process, a peeling process whereby both 
the aforementioned sheet-shaped component and adhesive sheet on the lower plane side of the 
aggregate insulation substrate are peeled and a cutting process whereby the aggregate insulation 
substrate is divided into individual SMD-type coils by cutting, by using a dicing machine or slicing 
machine, the former not only along a cutting line passing through the virtual centers of the through- 
holes thereof but also along a cutting line perpendicular to the former cutting line in a state where a 
single closed magnetic path-type cylindrical coil is being enclosed in-between adjacent lines. 
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Detailed explanation of the invention 



[0001] 

(Technical fields to which the invention belongs) 

The present invention concerns an SMD-type coil used for general electronic appliances 
such as portable phones, PHS, communications machines, etc. as well as a method for 
manufacturing the same. 

[0002] 
(Prior art) 

Attempts have been made in recent years not only to upgrade the performances of and 
diversify the functions of electronic appliances but also to reduce their sizes & weights. Portable 
phones, PHS, communications machines, etc., for example, instantiate these trends. It has become 
required to reduce the sizes & thicknesses of closed magnetic path-type cylindrical coils used for 
these electronic appliances as well, and accordingly, surface-mountable devices (SMDs) have 
become indispensable. 
[0003] 

An inductor is an impedance element designed to take advantage of electromagnetism /4 
generated in a case where an electric current is permeated through a conductive wire coiled around a 
core made of a magnetic material (e.g., ferrite, Permalloy, etc.). An SMD-type chip coil is disclosed 
in Japanese Patent Application Tokugan No. Hei 9[1997]-49586 (application date: February 19, Hei 
9[1997]), which the present patent applicant filed earlier. In the following, its outline will be 
explained with reference to a figure. 
[0004] 
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Figure 18 is an oblique view diagram of the chip coil. In the figure, (10) is a chip coil. The 
chip coil (10) is constituted by the inductance element (11) & circuit substrate (12), whereas the 
inductance element (1 1) is constituted not only by the coil unit (3a) provided by winding the coil (3) 
around the bar-shaped core (2) made of a magnetic material (e.g., ferrite, Permalloy, etc.) over a 
certain number of turns but also by the coil initial terminal unit (3b) & coil final terminal unit (3c) 
formed by terminating, via a solder, the initial & final terminals of said coil unit (3a). The 
aforementioned circuit substrate (12) is provided by forming, on the upper & lower planes of an 
insulation substrate made of a glass-epoxy resin, etc., mutually opposing pairs of upper plane 
electrodes (13a) & (13b) and lower plane electrodes {(14a) & (14b)}, whereas both electrode pairs 
are constituted to become mutually connected via the semicircular vertical patterns (15a) {& (15b)} 
formed by cutting inter-column through-holes (14) along a cutting line. The aforementioned chip 
coil (10) is constituted by connecting, to one electrode formed above the aforementioned circuit 
substrate (12), namely upper plane electrode pattern (13a), the coil initial terminal unit (3b) of the 
aforementioned inductance element (11), by connecting, to the other, namely electrode (13b), the 
coil final terminal unit (3c) of the same via a fixation mechanism {e.g., solder (16), etc.}, and by 
subsequently coating the entire surface of the aforementioned inductance element (11) with the 
thermocurable sealing resin (17). 

[0005] 

(Problems to be solved by the invention) 

The above-mentioned chip coil structure, however, is plagued with the following problem. 
In other words, the aforementioned chip coil is characterized by an open loop constitution without 
any shield measures, and therefore, action errors of peripheral electronic appliances due to 
electromagnetic noises generated from said coil are feared. 
[0006] 
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The objectives of the present invention, which has been conceived in acknowledgment of 
the aforementioned problem of the prior art, are to provide a compact, extremely thin, & 
inexpensive SMD-type coil with a closed magnetic path constitution obtained by mounting closed 
magnetic path-type cylindrical coils on an aggregate insulation substrate in a submerged state within 
the coil storage unit formed on the latter, by sealing the obtained structure with a resin, and by 
dividing the same into large numbers of individualized SMD-type coils which generate no noises as 
well as a method for manufacturing the same. 

[0007] 

(Mechanism for solving the problems) 

In order to achieve the aforementioned objectives, the SMD-type coil of the present 
invention is structurally characterized by the fact that [it is constituted by?] an insulation substrate 
which is constituted by a glass-epoxy resin, etc. and which possesses an open unit for storing a 
cylindrical coil, an electrode pattern formed on said insulation substrate for surface outfitting 
purposes, and a closed magnetic path-type cylindrical coil constituted not only to become stored 
within the aforementioned open unit but also to possess terminals to be connected to the 
aforementioned electrode pattern, that the aforementioned closed magnetic path-type cylindrical coil 
is positioned on & fixed to the open unit of the aforementioned insulation substrate, and that the 
terminals of the closed magnetic path-type cylindrical coil are connected to the electrode pattern 
formed above the insulation substrate and sealed with a sealing resin. 
[0009] 

Another constitution of said coil is characterized by the fact that [it is constituted by?] an 
insulation substrate which is constituted by a glass-epoxy resin, etc. and which possesses an open 
unit for storing a cylindrical coil, an electrode pattern formed on said insulation substrate for surface 
outfitting purposes, an adhesive sheet pasted onto the lower plane of the aforementioned insulation 
substrate, and a closed magnetic path-type cylindrical coil constituted not only to become stored 
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within the aforementioned open unit but also to possess terminals to be connected to the 
aforementioned electrode pattern, that the aforementioned closed magnetic path-type cylindrical coil 
is positioned on & fixed to the aforementioned adhesive sheet, and that the terminals of the closed 
magnetic path-type cylindrical coil are connected to the electrode pattern formed above the 
insulation substrate and sealed with a sealing resin. 
[0009] 

Still another constitution of said coil is characterized by the fact that [it possesses?] an upper 
plane electrode pattern, a first minor insulation substrate with a virtually rectangular shape on which 
is formed a through-hole electrode connected to said upper plane electrode pattern, and a second 
minor insulation substrate the shape of which is virtually identical to that of said first minor 
insulation substrate, that the aforementioned pair of minor insulation substrates are configured in 
opposition to one another via a certain gap above an adhesive sheet in a state where both through- 
hole electrodes are being positioned on the respective outsides for forming an open unit for storing 
the cylindrical bobbin of a closed magnetic path-type cylindrical coil, that the cylindrical bobbin of 
the closed magnetic path-type cylindrical coil is positioned on & fixed to the adhesive sheet of the 
aforementioned open unit, and that the terminals of the closed magnetic path-type cylindrical coil 
are connected to the upper plane electrode pattern formed on the aforementioned first minor 
insulation substrate and sealed with a sealing resin. 
[0010] 

Still another constitution of said coil is characterized by the fact that a sheet-shaped 
component is, after the filling of the aforementioned sealing resin, mounted on the upper plane of 
the cylindrical bobbin of the aforementioned closed magnetic path-type cylindrical coil for curing 
said resin. 
[0011] 

Still another constitution of said coil is characterized by the fact that a sheet-shaped 
component is, after the filling of the aforementioned sealing resin, mounted on the upper plane of 
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the cylindrical bobbin of the aforementioned closed magnetic path-type cylindrical coil for curing 
said resin and that the adhesive sheet fixing the aforementioned insulation substrate and the 
cylindrical bobbin of the closed magnetic path-type cylindrical coil is subsequently peeled. 
[0012] 

Still another constitution of said coil is characterized by the fact that the adhesive sheet 
fixing the aforementioned insulation substrate and the cylindrical bobbin of the closed magnetic 
path-type cylindrical coil is peeled after the filling and then curing of the aforementioned sealing 
resin. 
[0013] 

Still another constitution of said coil is characterized by the fact that the quantitative ratio of 
the aforementioned sealing resin is selected in such a way that a portion of the cylindrical bobbin of 
the closed magnetic path-type cylindrical coil will be even with or slightly protrude from the resin 
plane. 
[0014] 

The method of the present invention for manufacturing an SMD-type coil, furthermore, is 
characterized by the fact that it consists of an aggregate insulation substrate work process whereby 
multiple columns of open units for storing the respective cylindrical bobbins of multiple closed 
magnetic path-type cylindrical coils are formed on the flat plane of an aggregate insulation substrate 
made of a glass-epoxy resin, etc. & scheduled to be individualized into multiple units and whereby 
multiple through-holes for connecting an upper plane electrode pattern are formed in-between 
adjacent members of the aforementioned columns, a plating process whereby a plating layer is 
formed, by means of a plating work, on the entire surface of the aggregate insulation substrate 
inclusive of the inner planes of the aforementioned through-holes, an electrode pattern formation 
process whereby not only an upper plane electrode pattern for the aforementioned aggregate 
insulation substrate but also through-hole electrodes for the aforementioned through-holes are 
formed by adding a plating resist and by exposing, via a pattern mask, & developing the same for 
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etching patterns, an adhesive sheet pasting process whereby an adhesive sheet on which are formed 
punch-through holes at positions corresponding to the respective through-holes formed on the 15 
aforementioned aggregate insulation substrate is pasted onto the rear plane side of the 
aforementioned aggregate insulation substrate in a state where the positions of the punch-through 
holes thereof are being matched with the aforementioned through-holes, a closed magnetic path- 
type cylindrical coil feeding process whereby closed magnetic path-type cylindrical coils are 
concurrently fed into and positioned within the open units formed on the aforementioned aggregate 
insulation substrate and whereby the cylindrical bobbins of the former are pasted onto the adhesive 
sheet plane, an outfitting process whereby the terminals of the aforementioned closed magnetic 
path-type cylindrical coils are connected, via a fixation mechanism such as soldering, hot press, etc., 
to the upper plane electrode pattern of the aforementioned aggregate insulation substrate, a resin 
feeding process whereby a resin-molding mold frame is configured around the aforementioned 
aggregate insulation substrate and whereby a sealing resin such as an epoxy resin, etc. is filled into 
the resulting gap, a resin sealing process whereby a sheet-shaped component is contacted with & 
mounted on the upper plane of the cylindrical bobbins of the aforementioned closed magnetic path- 
type cylindrical coils within the aforementioned resin-molding mold frame for curing the filled 
sealing resin, a peeling process whereby the sheet-shaped component is, after the curing of the 
sealing resin, peeled without peeling the adhesive sheet on the lower plane side of the 
aforementioned aggregate insulation substrate, and a cutting process whereby the aggregate 
insulation substrate is divided into individual SMD-type coils by cutting, by using a dicing machine 
or slicing machine, the former not only along a cutting line passing through the virtual centers of the 
through-holes thereof but also along a cutting line perpendicular to the former cutting line in a state 
where a single closed magnetic path-type cylindrical coil is being enclosed in-between adjacent 
lines. 
[0015] 
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Another constitution of said method is characterized by the fact that it includes, after the 
aforementioned resin sealing process, a cutting process whereby the aggregate insulation substrate is 
divided into individual SMD-type coils by cutting, by using a dicing machine or slicing machine, 
the former not only along a cutting line passing through the virtual centers of the through-holes 
thereof but also along a cutting line perpendicular to the former cutting line in a state where a single 
closed magnetic path-type cylindrical coil is being enclosed in-between adjacent lines in a state 
where both the aforementioned sheet-shaped component and adhesive sheet on the lower plane side 
of the aggregate insulation substrate remain unremoved. 
[0016] 

Still another constitution of said method is characterized by the fact that it includes, after the 
aforementioned resin sealing process, a peeling process whereby the sheet-shaped component is 
peeled without peeling the aforementioned sheet-shaped component and a cutting process whereby 
the aggregate insulation substrate is divided into individual SMD-type coils by cutting, by using a 
dicing machine or slicing machine, the former not only along a cutting line passing through the 
virtual centers of the through-holes thereof but also along a cutting line perpendicular to the former 
cutting line in a state where a single closed magnetic path-type cylindrical coil is being enclosed in- 
between adjacent lines. 
[0017] 

Still another constitution of said method is characterized by the fact that it includes, after the 
aforementioned resin sealing process, a peeling process whereby both the aforementioned sheet- 
shaped component and adhesive sheet on the lower plane side of the aggregate insulation substrate 
are peeled and a cutting process whereby the aggregate insulation substrate is divided into 
individual SMD-type coils by cutting, by using a dicing machine or slicing machine, the former not 
only along a cutting line passing through the virtual centers of the through-holes thereof but also 
along a cutting line perpendicular to the former cutting line in a state where a single closed magnetic 
path-type cylindrical coil is being enclosed in-between adjacent lines. 
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[0018] 

Still another constitution of said coil is characterized by the fact that it consists of an 
aggregate insulation substrate work process whereby not only open units for storing the respective 
cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also multiple 
through-holes for connecting an upper plane electrode pattern are formed on the flat plane of the 
aforementioned aggregate insulation substrate, an electrode pattern formation process whereby an 
upper plane electrode pattern for the aforementioned aggregate insulation substrate and through- 
hole electrodes are formed, an adhesive sheet pasting process whereby an adhesive sheet the size of 
which is virtually equal to that of the aforementioned aggregate insulation substrate but which 
possesses no punch-through holes corresponding to the aforementioned through-holes is pasted onto 
the rear plane side of the aforementioned aggregate insulation substrate, a closed magnetic path-type 
cylindrical coil feeding process whereby closed magnetic path-type cylindrical coils are 
concurrently fed into and positioned within the open units formed on the aforementioned aggregate 
insulation substrate and whereby the cylindrical bobbins of the former are pasted onto the adhesive 
sheet plane, an outfitting process whereby the terminals of the aforementioned closed magnetic 
path-type cylindrical coils are connected, via a fixation mechanism such as soldering, hot press, etc., 
to the upper plane electrode pattern of the aggregate insulation substrate, a resin feeding process 

whereby a resin-molding mold frame is configured around the aforementioned aggregate insulation 

* 

substrate and whereby a sealing resin such as an epoxy resin, etc. is filled into & cured within the 
resulting gap, a peeling process whereby the adhesive sheet on the lower plane side of the 
aforementioned aggregate insulation substrate is peeled after the curing of the sealing resin, and a 
cutting process whereby the aggregate insulation substrate is divided into individual SMD-type coils 
by cutting, by using a dicing machine or slicing machine, the former not only along a cutting line 
passing through the virtual centers of the through-holes thereof but also along a cutting line 
perpendicular to the former cutting line in a state where a single closed magnetic path-type 
cylindrical coil is being enclosed in-between adjacent lines. 
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[0019] 

Still another constitution of said coil is characterized by the fact that it consists of an 
aggregate insulation substrate work process whereby not only open units for storing the respective 
cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also multiple 
through-holes for connecting an upper plane electrode pattern are formed on the flat plane of the 
aforementioned aggregate insulation substrate, an electrode pattern formation process whereby an 
upper plane electrode pattern for the aforementioned aggregate insulation substrate and through- 
hole electrodes are formed, an adhesive sheet pasting process whereby an adhesive sheet on which 
are formed punch-through holes at positions corresponding to the respective through-holes formed 
on the aforementioned aggregate insulation substrate is pasted onto the rear plane side of the 
aforementioned aggregate insulation substrate in a state where the positions of the punch-through 
holes thereof are being matched with the aforementioned through-holes, a closed magnetic path- 
type cylindrical coil feeding process whereby closed magnetic path-type cylindrical coils are 
concurrently fed into and positioned within the open units formed on the aforementioned aggregate 
insulation substrate and whereby the cylindrical bobbins of the former are pasted onto the adhesive 
sheet plane, an outfitting process whereby the terminals of the aforementioned closed magnetic 
path-type cylindrical coils are connected, via a fixation mechanism such as soldering, hot press, etc., 
to the upper plane electrode pattern of the aggregate insulation substrate, a resin feeding process 
whereby a resin-molding mold frame is configured around the aforementioned aggregate insulation 
substrate and whereby a sealing resin such as an epoxy resin, etc. is filled into & cured within the 
resulting gap, and a cutting process whereby the aggregate insulation substrate is divided into 
individual SMD-type coils by cutting, by using a dicing machine or slicing machine, the former not 
only along a cutting line passing through the virtual centers of the through-holes thereof but also 
along a cutting line perpendicular to the former cutting line in a state where a single closed magnetic 
path-type cylindrical coil is being enclosed in-between adjacent lines without removing the adhesive 
sheet on the lower plane side thereof. 
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[0020] 

Still another constitution of said coil is characterized by the fact that it consists of an 
aggregate insulation substrate work process whereby not only open units for storing the respective 
cylindrical bobbins of multiple closed magnetic path-type cylindrical coils but also multiple 
through-holes for connecting an upper plane electrode pattern are formed on the flat plane of the 
aforementioned aggregate insulation substrate, an electrode pattern formation process whereby an 
upper plane electrode pattern for the aforementioned aggregate insulation substrate and through- 
hole electrodes are formed, an adhesive sheet pasting process whereby an adhesive sheet the size of 
which is virtually equal to that of the aforementioned aggregate insulation substrate but which 16 
possesses no punch-through holes corresponding to the aforementioned through-holes is pasted onto 
the rear plane side of the aforementioned aggregate insulation substrate, a closed magnetic path-type 
cylindrical coil feeding process whereby closed magnetic path-type cylindrical coils are 
concurrently fed into and positioned within the open units formed on the aforementioned aggregate 
insulation substrate and whereby the cylindrical bobbins of the former are pasted onto the adhesive 
sheet plane, an outfitting process whereby the terminals of the aforementioned closed magnetic 
path-type cylindrical coils are connected, via a fixation mechanism such as soldering, hot press, etc., 
to the upper plane electrode pattern of the aggregate insulation substrate, a resin feeding process 
whereby a resin-molding mold frame is configured around the aforementioned aggregate insulation 
substrate and whereby a sealing resin such as an epoxy resin, etc. is filled into the resulting gap, a 
resin curing process whereby a sheet-shaped component is contacted with & mounted on the upper 
plane of the cylindrical bobbins of the aforementioned closed magnetic path-type cylindrical coils 
within the aforementioned resin-molding mold frame for curing the filled sealing resin, a peeling 
process whereby the adhesive sheet on the lower plane side of the aforementioned aggregate 
insulation substrate is, after the curing of the sealing resin, peeled without peeling the adhesive sheet 
on the lower plane side of the aggregate insulation substrate, and a cutting process whereby the 
aggregate insulation substrate is divided into individual SMD-type coils by cutting, by using a 



dicing machine or slicing machine, the former not only along a cutting line passing through the 
virtual centers of the through-holes thereof but also along a cutting line perpendicular to the former 
cutting line in a state where a single closed magnetic path-type cylindrical coil is being enclosed in- 
between adjacent lines. 
[0021] 

Still another constitution of said coil is characterized by the fact that it includes, after the 
aforementioned resin sealing process, a peeling process whereby both the aforementioned sheet- 
shaped component and adhesive sheet on the lower plane side of the aggregate insulation substrate 
are peeled and a cutting process whereby the aggregate insulation substrate is divided into 
individual SMD-type coils by cutting, by using a dicing machine or slicing machine, the former not 
only along a cutting line passing through the virtual centers of the through-holes thereof but also 
along a cutting line perpendicular to the former cutting line in a state where a single closed magnetic 
path-type cylindrical coil is being enclosed in-between adjacent lines. 

[0022] 

(Application embodiments of the invention) 

In the following, the SMD-type coil of the present invention and method for manufacturing 
the same will be explained with reference to figures. Figure 1 ~ Figure 1 1 pertain to the SMD-type 
coil of the first application embodiment of the present invention as well as a method for 
manufacturing the same, where, of Figures 1, which show an individualized SMD-type coil, Figure 
1 (a) is a plane view diagram, whereas Figure 1 (b) is a diagram which shows an A-A cross- 
sectional view of Figure 1 (a). Figure 2 is a diagram which shows an oblique view of an 
individually divided SMD-type coil. Figure 3 is a diagram which shows a cross-sectional view of a 
closed magnetic path-type cylindrical coil Figure 4 is a partially magnified oblique view diagram 
which shows an aggregate insulation substrate work process and an electrode pattern formation 
process. Figure 5 is a partially magnified oblique view diagram of a hole-punched adhesive sheet. 



Figure 6 is a partially magnified oblique view diagram which shows a pasting process for pasting an 
adhesive sheet onto an aggregate insulation substrate and a closed magnetic path-type cylindrical 
coil feeding process. Figure 7 is a partially magnified oblique view diagram which shows a 
soldering outfitting process. Figure 8 is a partially magnified oblique view diagram which shows a 
resin feeding process. Figure 9 is a partially magnified oblique view diagram which shows a resin 
sealing process. Figure 10 is a partially magnified oblique view diagram which shows a peeling 
process. Figure 1 1 is a partially magnified oblique view diagram which shows a dicing process. In 
these figures, components identical to their counterparts of the prior art are designated to bear 
identical notations. 
[0023] 

In Figures 1, (20) is an SMD-type coil. (21) is an insulation substrate made of a glass-epoxy 
resin, etc., whereas the open unit (21a) for storing the closed magnetic path-type cylindrical coil (5) 
discussed later is formed on this insulation substrate (21). The upper plane electrode pattern (22a), 
lower plane electrode pattern (22b), & side plane electrode pattern (22c), furthermore, are formed 
on the corresponding planes of the insulation substrate (21). The adhesive sheet (23) is pasted onto 
the lower plane of the aforementioned insulation substrate (21) in such a way that the open unit 
(21a) will be plugged. The closed magnetic path-type cylindrical coil (5) is positioned against the 
aforementioned open unit (21a), and the cylindrical bobbin (4) is pasted onto the adhesive sheet (23) 
plane. The coil initial & final terminal units (3b) & (3c) of the closed magnetic path-type 
cylindrical coil (5) are connected, via a fixation mechanism such as soldering, hot press, etc., to the 
electrode pattern formed above the insulation substrate (21). 
[0024] 

The sealing resin (17) such as an epoxy resin, etc. is filled & sealed not only onto the upper 
plane of the closed magnetic path-type cylindrical coil (5) with the exception of the upper plane 
electrode pattern (22a) of the aforementioned insulation substrate (21) but also into the connection 
interfaces of the terminals (3b) & (3c) and the open unit (21a). 
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[0025] 

As Figure 3 indicates, as far as the constitution of the aforementioned closed magnetic path- 
type cylindrical coil (5) is concerned, (2) is a coil core made of a magnetic material such as 
Permalloy, etc., whereas the gate units (2a) & (2b) are formed on both ends of the former, whereas 
the slit (2c) for fixing coil terminals is formed on each of said gate units (2a) & (2b). (3) is a coil in 
possession of the coil unit (3a) provided by winding the coil (3) over a certain number of turns 
without wrapping said gate units (2a) & (2b). The coil initial terminal unit (3b) & coil final terminal 
unit (3c) of the coil unit (3a) are guided into and terminated with the aforementioned slits (2c) for 
constituting the core unit (1). 
[0026] 

(4) is a cylindrical bobbin made of a metallic magnetic material such as Permalloy, iron, etc. 
with a thickness of approximately 0.1 ~ 0.2 mm, for example. The aforementioned cylindrical 
bobbin (4) is a non-bottomless cylindrical case into which the aforementioned core unit (1) is 
inserted, and convexly drawn units (4a) & (4b) are formed on the inner diametric side of its 
cylindrical portion at positions corresponding to both gate units (2a) & (2b) of the aforementioned 
core unit (1) for establishing a contact. The inner diameters of the aforementioned drawn units (4a) 
& (4b) are designated for enabling the insertion, under pressure, & fixation of the gate units (2a) & 
(2b) of the core unit (1). The closed magnetic path-type cylindrical coil (5) is thus completed. 
[0027] 

The adhesive sheet (23) is designed to remain unremoved on the SMD-type coil (20) thus 
completed for purposes of preventing the short-circuit of a motherboard wire pattern and of 
facilitating, based on the color of the adhesive sheet (23), a sensor to recognize the front & rear 
sides of the finished product. Even if the aforementioned adhesive sheet (23) remains on the rear 
plane of the SMD-type coil (20), the adhesive sheet (23) is extremely thin, and therefore, [said coil] 
can be electrically connected easily to a motherboard wire pattern not shown in the figure such as a 
print substrate, etc. by means of soldering, etc. Since a closed magnetic path is constituted by the 



cylindrical bobbin within the finished SMD-type coil (20), no noises are generated. Its size & 
thickness can, with regard equally to the thickness, width, & length thereof, accordingly be reduced 
in comparison with products known in the prior art. 
[0028] 

Next, a method for manufacturing the SMD-type coil of the aforementioned constitution 
will be explained with reference to Figure 4 ~ Figure 11. In Figure 4, (21 A) is an aggregate 
insulation substrate made of a glass-epoxy resin, etc. to be divided into large numbers of individual 
units. The work process for the aggregate insulation substrate (21 A) is executed by forming, at 
certain positions on the flat plane of the aggregate insulation substrate (21 A), multiple columns of 
open units (21a) for storing the respective cylindrical bobbins (4) of multiple closed magnetic path- 
type cylindrical coils (5) and by forming, by using a processing mechanism such as an NC cutter, 
press, etc., multiple long through-holes (24) in-between the respective columns of the /7 
aforementioned open units (21a). The aforementioned long through-holes (24) in-between columns 
are formed on the cutting line along the X direction, which will be discussed later. 
[0029] 

Next, an electrode pattern formation process is executed by washing the entire surface of the 
aggregate insulation substrate (21 A), by then forming, by means of non-electrolytic plating, a 
copper plating layer on the entire surface, by applying a plating resist to be used for etching, and by 
forming, by means of exposure, via a pattern mask, & development, the upper plane electrode 
pattern (22a) & lower plane electrode pattern (22b) for the aggregate insulation substrate (21A) 
(Figure 1) as well as the through-hole electrodes (22c) (side plane electrode pattern shown in Figure 
1) on the wall planes of the long through-holes (24) for mutually connecting both upper & lower 
plane electrode patterns (22a) & (22b). A nickel plating layer is formed, by means of electrolytic 
plating, on each of the electrode patterns thus formed, and after a gold plating layer has been formed 
above the former plating layer by means of electrolytic plating, a finished electrode pattern becomes 
obtained. 
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[0030] 

In Figure 5, (23) is an adhesive sheet on which are formed multiple punch-through holes 
(23a) at positions corresponding to the respective long through-holes (24) formed on the 
aforementioned aggregate insulation substrate (21 A). 
[0031] 

Incidentally, it goes without saying that there is no need to form long punch-through holes 
(23a) on the adhesive sheet (23) in the case of an SMD-type coil designed to become divided into 
individual units during a dicing process that follows the peeling of the adhesive sheet (23) pasted on 
the rear plane after a resin sealing process, which will be discussed below. 
[0032] 

In Figure 6, the adhesive sheet pasting process is executed by matching the respective 
positions of the long punch-through holes (23a) of the aforementioned adhesive sheet (23) and the 
long through-holes (24) of the aforementioned aggregate insulation substrate (21A) and by then 
pasting the adhesive sheet (23) onto the rear plane side of the aggregate insulation substrate (21 A). 
[0033] 

Next, the closed magnetic path-type cylindrical coil feeding process is executed by 
concurrently feeding & positioning, into & within the open units (21a) formed on the 
aforementioned aggregate insulation substrate (21 A), the cylindrical coils (5) by using an automatic 
mounting machine or by means of a manual operation and by pasting the cylindrical bobbins (4) 
onto the adhesive sheet (23) plane. 
[0034] 

In Figure 7, the mounting process is executed by connecting, by means of a fixation 
mechanism such as soldering with the solder (16) or hot press, etc., the terminals (3b) & (3c) of the 
closed magnetic path-type cylindrical coil (5) to the upper plane electrode pattern (22a) formed on 
the aforementioned aggregate insulation substrate (21 A). 
[0035] 
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In Figure 8, the resin feeding process is executed by configuring the resin molding mold 
frame (25) inside the confines of the long through-holes (24) of the aforementioned aggregate 
insulation substrate (21 A) and by filling the sealing resin (17) (e.g., epoxy, etc.) into the resulting 
gaps with caution for avoiding the filling of the sealing resin (17) into the long through-holes (24). 
It goes without saying that the sealing resin (17) can also be dispensed into the outer gap of a tape 
enclosure instead of mounting the aforementioned resin molding mold frame (25). Incidentally, in a 
case where a sheet-shaped component discussed later is mounted on the upper plane of the 
cylindrical bobbin (4) of the aforementioned cylindrical coil (5) and where the former is surrounded 
& enclosed by a tape, a resin dispensing gate is configured on a portion of the tape for dispensing 
the sealing resin (17). 
[0036] 

In Figure 9, the resin sealing process is executed by mounting & contacting the sheet-shaped 
component (26) on & with the upper plane of the cylindrical bobbin (4) of the aforementioned 
closed magnetic path-type cylindrical coil (5) within the aforementioned resin molding mold frame 
(25) and by curing the filled sealing resin. The aforementioned sheet-shaped component (26) is 
mounted for the purpose of homogenizing the surface of the filled internal resin. The quantitative 
ratio of the aforementioned sealing resin (17) is selected in such a way that a portion of the 
cylindrical bobbin (4) of the closed magnetic path-type cylindrical coil (5) will be even with or 
slightly protrude from the resin plane. 
[0037] 

In Figure 10, the peeling process is executed, after the curing of the sealing resin (17), by 
peeling the aforementioned sheet-shaped component (26) and removing the aforementioned resin 
molding mold frame (25) without removing the adhesive sheet (23) on the lower plane side of the 
aggregate insulation substrate (21 A), as a result of which the SMD-type coil (20 A) becomes 
formed. 
[0038] 
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In Figure 1 1, the dicing process is executed by cutting, by using a dicing machine or slicing 
machine, the aggregate insulation substrate (21 A) not only along the X direction cutting line (27), 
which passes through the virtual centers of the long through-holes (24), but also along the Y 
direction cutting line (28), which is perpendicular to the former, in a state where a single closed 
magnetic path-type cylindrical coil (5) is being enclosed in-between adjacent lines for the purpose 
of dividing said substrate into individual SMD-type coils (20). 
[0039] 

In the above-mentioned Figure 2, the adhesive sheet (23) is designed to remain unremoved 
on the SMD-type coil (20) thus divided for purposes of preventing, in a case where [said coil is] 
outfitted on a motherboard, the short-circuit of a motherboard wire pattern and of facilitating, based 
on the color of the adhesive sheet (23), a sensor to recognize the front & rear sides of the finished 
product. Since the closed magnetic path-type cylindrical coil (5) is positioned by the adhesive sheet 
(23) according to this manufacturing method, the former can be outfitted by using a general & 
common mounter, and no special device is required. The positional precision?] of the cylindrical 
coil (5) is determined by the precision of the mounter and is, unlike its traditional counterparts, 
unaffected by the precision of a guide hole. 
[0040] 

As far as the SMD-type coil of the second application embodiment the present invention is 
concerned, the sheet-shaped component mounted, as has been mentioned earlier, on the internal 
sealing resin filled into the resin molding mold frame for the purpose of homogenizing the surface 
of said resin is designed to remain as it is rather than being peeled. In other words, a product in 
possession of both a sheet-shaped component and an adhesive sheet is hereby provided. Such a 
constitution is advantageous from standpoints not only of preventing short circuiting but also of 
ensuring mounting in a case where another electronic component is configured in high proximity 
above the SMD-type coil. 
[0041] 
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The constitution of the SMD-type coil of the third application embodiment of the present 
invention is equivalent to that of the SMD-type coil explained with regard to the above-mentioned 
second application embodiment except that the sheet-shaped component on the upper plane is 
designed to remain unremoved and that the adhesive sheet on the rear plane side is peeled, based on 
which the thickness can be reduced. 
[0042] 

The constitution of the SMD-type coil of the fourth application embodiment of the present 
invention is identical to that of the SMD-type coil explained with regard to the above-mentioned 
first application embodiment except that the adhesive sheet on the rear plane side is peeled (i.e., a 
product from which both a sheet-shaped component and an adhesive sheet have been removed), 
based on which the thickness can be further reduced. /8 
[0043] 

As far as the aforementioned SMD-type coils are concerned, the sheet-shaped components 
are peeled after the resin sealing process, although it goes without saying that the process for peeling 
a sheet-shaped component becomes unnecessary in a case where the resin sealing process is 
executed without using the aforementioned sheet-shaped component. 
[0044] 

As the structure of a product the weight, thickness, & size of which have been further 
reduced in comparison with the above-mentioned SMD-type coils of the present invention, an 
SMD-type coil with a simplified electrode pattern provided by forming through-holes on four 
comers of a substrate will be explained with reference to Figure 12 & Figure 17. 
[0045] 

Figure 12 (a) is a plane view diagram pertaining to the SMD-type coil of the fifth 
application embodiment of the present invention, whereas Figure 12 (b) is a diagram which shows a 
cross-sectional view of the B-B line in Figure 12 (a), whereas Figure 17 is a diagram which shows 
an oblique view of Figure 12. In these figures, (30) is an SMD-type coil, whereas (31) is a first 
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minor insulating substrate with a virtually rectangular shape made of a glass-epoxy resin, etc. The 
upper plane electrode patterns (31a) & (31b) and through-hole electrodes (31a) & (31b) connected 
respectively to said upper plane electrode patterns (31a) & (31b) are formed on the upper plane of 
said first minor insulating substrate (31). (32) is a second minor insulating substrate made of a 
glass-epoxy resin, etc. with a shape virtually identical to that of the aforementioned first minor 
insulating substrate (31). The through-hole electrodes (32c) & (32d) are formed on said second 
minor insulating substrate (32). (33) is an adhesive sheet. The aforementioned pair of minor 
insulating substrates (31) & (32) are configured in opposition to one another above the adhesive 
sheet (33) in such a way that their respective through-hole electrodes will face outward, and the 
open unit (34) for storing the cylindrical bobbin (4) of the cylindrical coil (5) is thus constituted. 
[0046] 

The cylindrical coil (5) is positioned against and then fixed to the aforementioned open unit 
(34) by pasting the cylindrical bobbin (4) onto the adhesive sheet (33) plane. The terminals (3b) & 
(3c) of the cylindrical coil (5) are connected respectively to the upper plane electrode patterns (31a) 
& (31b) formed above the aforementioned first minor insulating substrate (31) via a fixation 
mechanism such as soldering, hot press, etc. 
[0047] 

The upper plane of the closed magnetic path-type cylindrical coil (5), connection interface 
of the coil terminals (3b) & (3c), and the respective upper planes of the open unit (34) & through- 
holes are, with the exception of the through-hole electrodes (31c), (3 Id), (32c), & (32d) of the 
aforementioned pair of minor insulating substrates (31) & (32), filled & sealed with the sealing resin 
(17) such as an epoxy resin, etc. The through-hole upper planes are preliminarily masked with a 
mask component not shown in the figure for the purpose of preventing the sealing resin (17) from 
being filled into the aforementioned through-hole electrodes (31c), (3 Id), (32c), & (32d). The space 
above the mask becomes filled with the sealing resin (17). 
[0048] 
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The SMD-type coil (30) thus completed possesses no adhesive sheet (33) on the through- 
hole electrodes (31c), (3 Id), (32c), & (32d) at four positions, but since the adhesive sheet (33) is 
extremely thin, [said coil] can be electrically connected easily to the wire pattern of a motherboard 
not shown in the figure such as a print substrate, etc. The adhesive sheet (33) is designed to remain 
unremoved from the lower plane of the SMD-type coil (30) for purposes of preventing the short- 
circuit of a motherboard wire pattern and of facilitating, based on the color of the adhesive sheet 
(23), a sensor to recognize the front & rear sides of the finished product, as has been mentioned 
earlier. The size & thickness of the completed SMD-type coil (30) can therefore be reduced more 
effectively. 
[0049] 

Next, a method for manufacturing the SMD-type coil characterized by the aforementioned 
constitution will be explained with reference to Figure 13 - Figure 16. In Figure 13, (40) is an 
aggregate insulating substrate made of a glass-epoxy resin, etc. to be divided into large numbers of 
individual units. The work process for this aggregate insulating substrate (40) is similar to that of 
the above-mentioned first application embodiment, according to which multiple columns of open 
units (34) for storing the respective cylindrical bobbins (4) of multiple closed magnetic path-type 
cylindrical coils (5) are formed at certain positions on the flat plane of the aggregate insulation 
substrate (40), and multiple through-holes (40a) are formed in-between the respective columns of 
the aforementioned open units (34) by using a processing mechanism such as an NC cutter, press, 
etc. 
[0050] 

Next, the electrode pattern formation process is a process whereby the upper plane electrode 
pattern (40b) and through-hole electrodes (40c) are formed on the aforementioned aggregate 
insulating substrate (40), and since it is similar to its counterpart of the above-mentioned first 
application embodiment, no overlapping explanations will be provided. 
[0051] 
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In Figure 14, (33) is an adhesive sheet on which are formed multiple punch-through holes 
(33a) at positions corresponding to the through-holes (40a) formed on the aggregate insulating 
substrate (40). 
[0052] 

Incidentally, there is no need to form punch-through holes (33a) on the adhesive sheet (33) 
in the case of an SMD-type coil type to be divided into individual units during a dicing process 
upon the peeling, after the resin sealing process, of the adhesive sheet (33) pasted onto the rear plane 
thereof. 
[0053] 

In Figure 15, the adhesive sheet pasting process is executed by matching the respective 
positions of the punch-through holes (33a) of the aforementioned adhesive sheet (33) and the 
through-holes (40a) of the aforementioned aggregate insulating substrate (40) and then by pasting 
the adhesive sheet (33) onto the rear plane of the aggregate insulating substrate (40). 
[0054] 

Next, the closed magnetic path-type cylindrical coil feeding process and outfitting process 
shown in Figure 16 are similar to their counterparts of the aforementioned first application 
embodiment, and therefore, no overlapping explanations will be provided. 
[0055] 

Next, the resin feeding process is similar to its counterpart of the above-mentioned first 
application embodiment except that the aforementioned through-holes (40a) are masked with a 
mask component in advance for preventing the filling of the sealing resin (17) into the interior of the 
former. 
[0056] 

The resin sealing process and dicing process are similar to their counterparts of the 
aforementioned first application embodiment, and therefore, no overlapping explanations will be 
provided. 



[0057] 

As has been instantiated by the aforementioned fifth application embodiment, it is 
conceivable to provide, as the individualized SMD-type coil (30), a product of a type whereby a 
sheet-shaped component above a cylindrical bobbin is peeled without removing an adhesive sheet 
on the lower plane of a substrate, a product wherein both an adhesive sheet and a sheet-shaped 
component remain unremoved, a product wherein an adhesive sheet is peeled without removing a 
sheet-shaped component, and/or a product wherein both an adhesive sheet and a sheet-shaped 
component are removed, as can be gleaned from the explanations of the above-mentioned first 
through fourth application embodiments. 

[0058] 

(Effects of the invention) 

As the foregoing explanations have demonstrated, the present invention provides a method 
wherein storage units for multiple closed magnetic path-type cylindrical coils are formed above an 
aggregate insulation substrate to be divided into multiple individual units, wherein an adhesive sheet 
is pasted, and wherein a cylindrical bobbin is positioned above & fixed to said adhesive sheet, 
according to which a mounting operation can be executed by using a general & common mounter 
without recourse to a special device, and therefore, [the obtained product is], unlike its counterparts 
of the prior art, unaffected by the guide hole precision. Size & thickness reduction effects can 
therefore be achieved with regard to thickness, width, & length dimensions alike in comparison with 
products of the prior art, and accordingly, it qualifies as an electronic component designed to 19 
achieve size, weight, & thickness reduction effects. Various finished products can, furthermore, be 
provided depending on the combinations of sheet-shaped components and adhesive sheets. In a 
case where a noise measure is orchestrated by mounting a closed magnetic path-type cylindrical 
coil, in particular, it becomes possible to upgrade the reliability and to provide an inexpensive 
SMD-type coil with a favorable productivity as well as a method for manufacturing the same. 
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Brief explanation of the figures 

Figures 1 : They pertain to the SMD-type coil of the first application embodiment of the 
present invention, where Figure 1 (a) is a plane view diagram of the SMD-type coil, whereas Figure 
1 (b) is a diagram which shows a cross-sectional view of the A-A line in Figure 1 (a). 

Figure 2: An oblique view diagram of the SMD-type coil of Figure 1. 

Figure 3: A cross-sectional view diagram of the mounted closed magnetic path-type 
cylindrical coil in Figure 1 . 

Figure 4: A partially magnified oblique view diagram which shows an aggregate insulation 
substrate work process and an electrode pattern formation process with regard to the method for 
manufacturing the SMD-type coil of the first application embodiment of the present invention. 

Figure 5: A partially magnified oblique view diagram which shows a hole-punched adhesive 
sheet with regard to the method for manufacturing the SMD-type coil of the first application 
embodiment of the present invention. 

Figure 6: A partially magnified oblique view diagram which shows a process for pasting the 
adhesive sheet of Figure 5 onto the aggregate insulation substrate of Figure 4 and a closed magnetic 
path-type cylindrical coil feeding process. 

Figure 7: A partially magnified oblique view diagram which shows an outfitting process 
whereby connection is established in Figure 6 by means of a fixation mechanism such as soldering, 
hot press, etc. 

Figure 8: A partially magnified oblique view diagram which shows a resin feeding process 
executed upon the mounting of a resin molding mold frame in Figure 7. 

Figure 9: A partially magnified oblique view diagram which shows a resin sealing process 
executed upon the mounting of the resin molding mold frame in Figure 8. 

Figure 10: A partially magnified oblique view diagram which shows a sheet-shaped 
component peeling process executed upon the removal of the resin molding mold frame in Figure 9. 
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Figure 1 1: A partially magnified oblique view diagram which shows the dicing process in . 
Figure 10. 

Figures 12: They pertain to the SMD-type coil of the fifth application embodiment of the 
present invention, where Figure 12 (a) is a plane view diagram of the SMD-type coil, whereas 
Figure 12 (b) is a diagram which shows a cross-sectional view of the B-B line in Figure 12 (a). 

Figure 13: A partially magnified oblique view diagram which shows an aggregate insulation 
substrate work process and an electrode pattern formation process with regard to the method for 
manufacturing the SMD-type coil of the fifth application embodiment of the present invention. 

Figure 14: A partially magnified oblique view diagram which shows a hole-punched 
adhesive sheet with regard to the method for manufacturing the SMD-type coil of the fifth 
application embodiment of the present invention. 

Figure 15: A partially magnified oblique view diagram which shows a process whereby the 
adhesive sheet of Figure 14 is pasted onto the aggregate insulation substrate of Figure 13 and a 
closed magnetic path-type cylindrical coil feeding process with regard to the method for 
manufacturing the SMD-type coil of the fifth application embodiment of the present invention. 

Figure 16: A partially magnified oblique view diagram which shows an outfitting process 
whereby connection is established in Figure 15 by means of a fixation mechanism such as soldering, 
hot press, etc. 

Figure 17: An oblique view diagram of the SMD-type coil of Figure 12. 
Figure 17: An oblique view diagram of a chip coil known in the prior art. 

(Explanation of notations) 

(1) : Core unit; 

(2) : Coil core; 

(3) : Coil; 

(3b): Initial coil terminal; 
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(3c): Final coil terminal; 

(4) : Cylindrical bobbin; 

(5) : Closed magnetic path-type cylindrical coil; 

(16) : Solder; 

(17) : Sealing resin; 

(20) & (30): SMD-type coils; 
(20A): SMD-type coil aggregate; 

(21) : Insulation substrate; 

(21 A) & (40): Aggregate insulation substrates; 
(21a) & (34): Open units; 

(22a), (31a), & (31b): Upper plane electrode patterns; 
(22c): Side plane electrode pattern; 

(23) & (33): Adhesive sheets; 

(24) : Long through-hole; 

(25) : Resin molding mold frame; 

(26) : Sheet-shaped component; 

(27) : X direction cutting line; 

(28) : Y direction cutting line; 

(31) : First minor insulating substrate; 

(32) : Second minor insulating substrate; 

(31c), (31d), (32c), & (32d): Through-hole electrodes. 



Figure 5 
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[(23): Adhesive sheet; (23a): Punch-through hole] 



Figure 6 




[(5): Closed magnetic path-type cylindrical coil] 



Figures 1 
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[(2): Coil core; (3): Coil; (4): Cylindrical bobbin; (5): Closed magnetic path-type cylindrical coil; 
(16): Solder; (17): Sealing resin; (21): Insulation substrate; (21a): Open unit] 



Figure 2 




Figure 3 
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[(1): Core unit; (2): Coil core; (3): Coil; (4): Cylindrical bobbin; (5): Closed magnetic path-type 
cylindrical coil] 



Figure 4 
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[(21 A): Aggregate insulation substrate; (21a): Open unit; (24): Long through-hole] 



Figure 7 
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Figure 8 



17 mmm* 




24 
1A 



[(17): Sealing resin; (25): Resin molding mold frame] 



Figure 9 
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[(26): Sheet-shaped component] 



Figure 10 
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[(21 A): Aggregate insulation substrate] 



Figure 1 1 
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[(20): SMD-type coil; (27): X direction cutting line; (28): Y direction cutting line] 

Figures 12 
{a) 




[(30): SMD-type coil] 
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Figure 13 




[(34): Open unit; (40): Aggregate insulation substrate; (40a): Through-hole; (40c): Through-hole 
electrode] 



Figure 14 




[(33): Adhesive sheet; (33a): Punch-through holes] 



Figure 15 
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Figure 18 
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